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PREFACE

The Test Operations Technicians Manual was prepared to provide
North American Rockwell Test Operations technicians with a central source
of fundamental reference material. Manpower Development has compiled
this manual from information obtained from numerous official sources.
However, with continual engineering changes to the S-II stage and supporting
equipment, certain information in this manual will become obsolete. The
binder used for this manual will permit the holder to insert new information
as revisions occur.

The information used in this manual is for reference purposes only.

The latest specifications and drawings must be consulted for official
information.

- iii -
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WORKMANSHIP

Workmanship has been defined as the skill with which an individual
applies ability, talent, and experience to a given task. While interpreta-
tions of this term may vary, the concept of 'individual application'' cannot
be disputed, for it is personal effort and craftmanship that affects the
quality of the finished product. This applies whether the product is a simple
device or a technically complex process requiring the contributions of
many.

Dedicated application of collective skills and talents characterize
the high-level performance of Test Operations technicians. This pride of
performance has paid off in the past; the same philosophy will continue to
support the Saturn S-II program in the future.
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ATTITUDE

Attitude, broadly defined, is the manner in which a person character-
istically acts, feels, and thinks, On the job, an individual's attitude=—his
mood, disposition, and opinions--directly affect his performance and
productivity. Indirectly, this same attitude will be reflected in the overall
product,

Teamwork implies cooperation and is ideally composed of high-
level personal performances melded into a single, all-encompassing effort.
The achievement of such a goal depends on individual awareness that the
resulting program, process, or product can be no better than the contribu-
tions that are part of it., This is why no single participant can afford the
attitude that his effort does not count,

The philosophy of the Test Operations technician is positive and there-
fore productive, This mutual sharing of responsibility, successfully
demonstrated in the past, will continue to provide a significant contribution
to the Saturn S-II program.
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SAFETY

Potential hazards exist in all work areas. Employee safety depends
on the use of appropriate procedures and proper equipment on the job.
Unsafe conditions should be reported immediately to the responsible super-
visor or safety representative. Employees alert to such ""warnings'' can

save lives.

Any task involving toxic or flammable materials, or cryogenic or
high-pressure systems, requires special employee training. Inexperienced
workers should regard such activities "off limits'',

Some jobs require protective clothing or equipment. Obviously, such
work should never be attempted until the appropriate gear has been issued
and its use thoroughly demonstrated. The employee who neglects to use
these precautions is a risk—both to himself and to his fellow employees.

The safety of Test Operations personnel can be assured only if each
individual iz aware of the situation—and is willing, at all times, to assume
a personal responsibility for his actions.
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GOOD HOUSEKEEPING

Within industry, the term '"good housekeeping'' means more than ‘
keeping an area clean. Industrial housekeeping standards keep work areas
safe.

Rules that prohibit placing tools and hardware on ledges, sills, and
equipment surfaces are established with obvious hazards in mind. Such
misplaced articles can cause serious damage to equipment as well as

increasing the danger of tripping or slipping. ‘

Hand tools, small utility items (nuts, washers, bolts, etc.), and mis-
cellaneous scrap items should be placed in bread pans, trays, or tote boxes.
These receptacles can be situated on work benches or-—if they do not constitute
a tripping hazard—on the floor of the working area.

When a test stand and engine are under construction or modification,
the surrounding area cannot be entirely free of scrap items at all times.
However, a concerted effort should be exercised in keeping the area as
uncluttered as possible.

It must be emphasized that no article is too small to cause costly
hardware damage or serious physical injury. For this reason, the success
of the mission and the safety of personnel depend upon a constant and
cooperative maintenance of rigorous housekeeping standards.
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VERTICAL BULKHEAD
CHECKOUT FABRICATION
BUILDING 5-15) BUILDING $-02)
PAINT AND SERVICE
PACKAGE (BUILDING S-01)
BUILDING 5-014)

@STRUCTURAL STATIC BONDING AND
TEST FIXTURE SUBSYSTEMS
BUILDING 5-06) BUILDING S-14)
VERTICAL @ SUBASSEMBLY
ASSEMBLY (BUILDING S-18)
BUILDING 5-03)

PERMANENT @ BAY BLVD
PNEUMOSTATIC
TEST SITE

NASA MSFC SITE
SATURN 5-11 MANUFACTURING FACILITY)

ADMINISTRATION
(BUILDING 80)

ENGINEERING
AND LABORATORY
(BUILDING 81)

WAREHOUSE
(BUILDING 86)

SEAL BEACH
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SEAL BEACH FACILITIES

Manufacturing of the S-II stage is accomplished at Seal Beach,
California, located approximately 1 mile from the U.S. Naval harbor.
The facilities consist of a service building,vertical assembly building, a
bulkhead fabrication building, hydrostatic test site, vertical checkout
building and a pneumatic paint and packaging building. All structural
welding, assembly, hydrostatic testing, component installation, tank
cleaning, sealing, final assembly, and system checkout are accomplished
at the Seal Beach facility. Various structural and system components are
procured from outlying facilities. Final assembly of all components of the
S-II stage is accomplished at Seal Beach. All logistic and engineering
personnel required to support the S-II stage are also located at Seal Beach.

LAUNCH VEHICLE COMPLEX}

II-1, II-2
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SANTA SUSANA FACILITIES

The Battleship test stage, designed jointly by Space Division and
Rocketdyne, is a heavy duty, nonflyable, propulsion test stage, permanently
assembled on the COCA I static test stand of the Santa Susana Field Laboratory
(SSFL), located in the South Susana Mountains. The Battleship test stage
serves as a ''workhorse'' for the systematic development and improvement
of the J-2 engine cluster, engine-related systems, propellant handling
procedures, and static firing procedures.

The site is also used for testing of the common bulkhead test tank
(CBTT) and cryogenic structural testing of lightweight S-II structures.

CBTT TEST SITE

'COCA | (5-11 BATTLESHIP)

\

COCA:

COCA IV (ALL-SYSTEMS) AND CRYOGENIC STRUCTURE TESTING

Atomics International Division

II-3
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SPACE-MISSISSIPPI TEST FACILITY

Mississippi Test Facility is a component installation of the National
Aeronautics and Space Administration's George C. Marshall Space Flight
Center. MTF is the first major NASA installation to be contractor-operated.

The General Electric Company operates and maintains the facility,
providing site services, technical systems and test support to NASA, stage
contractors and other tenants. North American Rockwell is responsible for
conducting flight acceptance testing of S-II stages at MTF. The Boeing
Company also conducts similar testing of S-IC stages at MTF.

Upon arrival at MTF, S-II stages go through the following general
steps:

1. Positioning in the service building for depackaging, physical
inspection, installation of appropriate static firing instrumentation,
and other test preparation functions

2. Installation in one of the two test stands constructed to support
static firings.

3. Functional testing to verify individual system operation and an
integrated systems test to assure satisfactory combined systems
operations.

4. Tanking tests to verify stage structural integrity and proper
propellant filling and topping rates.

5. Static firing tests to certify that the stage and its systems are
ready for flight.

6. Post-static firing checks to assure stability of the overall
systems in terms of static firing environment.

At the completion of static firing and post-static firing tests, S-II
stages are refurbished as necessary, thoroughly inspected, and packaged
in the service building for shipment to KSC.






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































